DNA is a potent immunogen for spleen cells and for guanosine-binding B lymphocytes.
The production of antibodies to nucleic acids, and in particular to DNA, has been implicated in the pathogenesis of autoimmune diseases such as systemic lupus erythematosus (SLE). However, little is known about the conditions under which DNA is immunogenic, particularly in well-characterized in vitro systems. Therefore, we examined whether a source of cytokines, in conjunction with D-DNA, permitted a polyclonal or antigen-specific B-cell response. Spleen cells from MRL +/+ SLE-prone mice were incubated with supernatant from concanavalin A-stimulated spleen cells (Con A SN, a source of cytokines) and D-DNA. A potent antibody response developed to guanosine (GU) and D-DNA but not to fluorescein (FL), using as little as 10 ng D-DNA in conjunction with Con A SN. In order to further examine the cellular requirements for D-DNA to be immunogenic, populations of B cells which bound GU (an immunodominant epitope of DNA) or an irrelevant FL-binding population were purified and incubated with DNA and Con A SN. Interestingly, GU-binding, but not FL-binding B cells could be triggered by D-DNA derived from calf thymus, a result suggesting that DNA was not acting simply as a polyclonal B-cell activator. D-DNA optimally triggered GU+ B cells within a narrow dose range similar to many thymus-independent Type II antigens with repetitive determinants. If DNA were truly an autoantigen, then DNA derived from the MRL +/+ mouse should be capable of triggering GU-binding B cells. When this hypothesis was tested, D-DNA, but not N-DNA, functioned as a potent immunogen. These experiments document the ability of DNA to act as a specific immunogen and suggest that, under appropriate conditions, nucleic acid may induce autoantibody production in vivo.